Impact of ageing on proteasome structure and function in human lymphocytes.
Key actors of the immune response, lymphocytes exhibit functional deficits with advancing age. For instance, the age-related decline in lymphocyte proliferation may be related to alteration in the degradation of crucial proteins such as cell-cycle regulators. Degradation of these proteins is mediated by the ubiquitin-26S proteasome system. The proteasome is also the major "housekeeping" proteolytic complex responsible for eliminating intracellular damaged proteins. To investigate the occurrence of proteasome structural and functional age-related alterations, 26S proteasome was purified from peripheral blood lymphocytes of 20-63-year-old donors. Changes in peptidase activity were measured and modifications in the proteasome particle structure were analysed using bi-dimensional electrophoresis. We found the age-related decline of 26S proteasome-specific activity to be associated with an increased yield of post-translational modifications of proteasome subunits, while proteasome content and subunit composition were unchanged. In particular, some catalytic and assembly subunits of the 20S proteasome were preferentially modified with age. Western blotting of proteasome subunits resolved by bi-dimensional electrophoresis showed some of these modified subunits to be glycated, conjugated with a lipid peroxidation product and/or ubiquitinated. In conclusion, it is suggested that structural alterations of proteasome subunits may contribute to the observed decline of proteasome activity with age and could play a major role in immune senescence.